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2 1 $P^{1}(C)$ –







(1) 6 4 $([\mathrm{G}\mathrm{r}])$
(2) 6 4 $\mathrm{C}\mathrm{R}$-product $([\mathrm{s}\mathrm{e}2])$
1044 1998 4-12 4
6 4 CR-
2
6 $I\uparrow nO$ $O$




$d$ \epsilon $=(0,1)\in Q\oplus Q$
alternative division algebra $\cross$
; $xxy= \frac{1}{2}(\overline{y}x-\overline{x}y)$ . $x,$ $y\in ImO$ $x$ y
$x\cross y--xy$
6 $J$ $X\in T_{x}S^{6}$ ]$X=^{x}\cross X$
$J^{2}=-I$ induced metric $(S^{6}, J, <, >)$
$Aut/(S6, J, <, >)=\{f\cdot : S^{6}arrow S^{6}|.f\cdot : isomet\uparrow\cdot yo.fS^{6}, f_{*}\mathrm{o}J_{x}=J_{f(x)}.\mathrm{o}f*\}$
$G_{2}=$ {$g\in SO(7)|g(uv)=g(u)g(v).for$ any $u,$ $v\in ImO$ }
–
34 $\mathrm{C}\mathrm{R}$
4 $\mathrm{C}\mathrm{R}$ $\varphi$ : $M^{4}arrow S^{6}$ 6
4
1. $\varphi$ : $M^{4}arrow S^{6}$ $\mathrm{C}\mathrm{R}$- (or $\varphi$ $\mathrm{C}\mathrm{R}$-map)
(1) $TM^{4}$ 2 2 $TM^{4}=H\oplus H^{\perp}$
dinffi $=\dim H^{\perp}=2_{\text{ }}$
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$X$ , Y $S^{6}$ 6 4
CR-
2. $\varphi$ : $M^{4}arrow S^{6}$ CR-
(1) $\Omega(\iota\ovalbox{\tt\small REJECT} 1, l\ovalbox{\tt\small REJECT} 2)-=0$ $\nu_{1},$ $\nu_{2}$ $T^{\perp}M^{4}$
(2) $*\Omega(TM^{4})=0.$ , $*$ $\mathrm{H}\mathrm{o}\mathrm{d}\mathrm{g}\mathrm{e}*$-operator
2 normal bundle CR-
. $\varphi$ : M4\rightarrow S6 CR- $g\in G_{2}$ $g\mathrm{o}\varphi$ CR-map
$h\in SO(7)\backslash G_{2}$ $h\mathrm{o}\varphi$ $\mathrm{C}\mathrm{R}$-map
CR- \mbox{\boldmath $\varphi$} : $M^{\mathit{4}}arrow S^{6}$ $\mathrm{C}\mathrm{R}$-fraane bunlde
$H^{\perp}$ (local) othonormal frante field $\xi_{1},$ $\xi_{2}$
$spa\uparrow lR\{J\xi 1, .J\xi 2\}=\tau^{\perp}M^{4}$
$\xi_{1}\cross\xi_{\mathit{2}}$
$H^{\perp}$ othonormal $\mathrm{f}_{1^{\backslash }\mathrm{a}}^{\backslash }1\mathrm{n}\mathrm{e}$ field $\xi_{1},$ $\xi_{2}$
$\xi_{1}\cross\xi_{2},$ $J(\xi 1\mathrm{x}\xi_{2})\in H$
$\xi_{1}\mathrm{x}\xi_{2}$ M4 $H$
6
$\{\xi_{1}\cross\xi_{2}, \text{ }(\xi 1\mathrm{x}\xi_{2}), \xi_{1}, \xi_{2}\}$
$M^{\mathit{4}}$ (local) orthonormal frame field $0$
3. $M^{4}$ compact Euler $0$
3 4 2 2 2 6
4 CR- $\mathrm{d}\mathrm{i}_{\mathrm{l}}\mathrm{n}H^{\perp}=2$ $H^{\perp}$
’ M4 2
2 $J_{1},$ $\text{ _{}2}$
$J_{1}=J_{H}\oplus]’,$ $J_{2}=\text{ _{}H}\oplus(-J’)$
H $S^{6}$ $J$ $H$
complex line bundle
$TS(^{\neg})|_{\varphi}(/\mathrm{v}I4)=H\oplus H^{\perp 1}\oplus TM^{\mathit{4}}$ .
$V=H^{\perp}\oplus T^{\perp}M^{4}$ $S^{6}$ $M^{\mathit{4}}$ $C^{2}$ vector bumdle
vector bundle
4. (1) $e(H)=c_{1}(H^{(1}.0))=0$ ,
(2) $p_{1}(TM^{4})=\{c_{1}(H^{1(1.0)})\}^{2}=-\{c_{1}(\tau 1(1.0)M4)\}\mathit{2}$ ,
(3) $p_{1}(V)=^{\mathrm{o}}$ ,
(4) $c_{1}(V^{(1}\cdot 0))=0$ ,
in $H(M, Z)$ . $p_{1}(*)$ (resp. $c_{1}(*)$ ) rst Pontj agin
(resp.Chern)class $e(*)$ Euler cass
4.1. Distibution $H$ – leaf $\mathit{1}\mathrm{V}^{2}$ compact , $\mathit{1}\mathrm{V}^{2}$ 2
5. $\varphi$ : $M^{4}arrow S^{6}$ CR- $p_{1}(TM^{4})=0$
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$V=H^{\perp}\oplus T^{\perp}M^{4}$ $Sp(1)$









8. $\gamma$ : $Iarrow S^{2}\subset ImQ$ $ImQ\simeq R^{3}$’
$(q\in)S^{3}\subset Q$ 3







$\text{ }(\mathcal{U}_{2})=(b\gamma(t)-a\overline{q}\epsilon)\cross(a\gamma(t)+b\overline{q}\epsilon)=\gamma(t)\cross\overline{q}\epsilon=(\overline{q}\gamma(t))_{\mathrm{c}}’\in Q\in$ ,
$<\nu_{1},$ $J(\nu_{2})>=0$ 2(1) 7
$\mathrm{C}\mathrm{R}$-fraane field $H^{\perp}$
$\psi_{*}(\xi_{1})=\text{ }(\nu 1)=\nu 1\cross\psi=-a\dot{\gamma}(f/)+b(\dot{\gamma}(fJ)\cross\gamma(t))\cdot\overline{q}_{6}$ ,
8
$\uparrow \mathit{1})_{*}(\xi 2)=J(\nu_{2})=\gamma(t)x\overline{q}_{\mathrm{C}}^{r}$ .
$H$
$. \iota\int)_{*}(e_{1})=J(\nu_{1})\cross J(\nu_{2})=b\dot{\gamma}(f_{J})+\overline{\subset}\mathit{1}(\dot{\gamma}(\dagger_{J})\mathrm{x}\gamma(\dagger y))\cdot\overline{q}\in$
$’\iota \mathit{1})_{*}(\text{ }(e_{1}))=(\dot{\gamma}(\dagger_{J}))\cdot\overline{q}\in$
9. c\psi l : $S^{1}\cross S^{3}arrow S^{6}$ $S^{6}$ 4-dimensional CR-
$\uparrow[)1(\theta, q)=a(qi\overline{q})+b(\tau(\theta)\overline{q})\cdot\in \mathrm{i}$ ,
$a,$
$b$ $a^{2}+b^{2}=1$ , $\tau(\theta)=t\{-\sin(\theta)+\cos(\theta)i.\}+.\underline{\mathrm{s}}\{\cos(\theta)j+$
$\sin(\theta)k\}$ $S^{3}\subset H$ $t,$ $\llcorner \mathrm{s}$ \iota $t^{\mathit{2}}‘+s^{2}=1$





$(\iota \mathit{1})1*(qj)$ $=$ $-2a(qk\overline{q})-b(\mathcal{T}(\theta)j\overline{c_{f)\cdot \mathcal{E}}}$








$<\nu_{1},$ $J(l^{\ovalbox{\tt\small REJECT}_{2}})>=0$ 2 $(\perp)$ 9
9
10. $\psi_{1}$ : $S^{1}\mathrm{x}S^{3}arrow S^{6}$ 9 CR-
(1) $\psi_{1}(\theta+\pi, -q)=’\iota\beta 1(\theta, q)$






(5) \psi 1 --
. $’\psi_{1}$ $G_{2}$ $S^{1}$ $\cross$ S3
$\xi_{1}$ $=$ $\frac{1}{f_{J}}qi$ ,
$\xi_{2}$ $=$ $\frac{-1}{\sqrt{1+3a^{2}}}\{\frac{5-9a^{2}}{4f_{J}st}(\frac{\partial}{\partial\theta}+(t_{\text{ }}’-S^{2})\mathit{2}qi\mathrm{I}+\cdot\frac{3b}{2}c_{\mathit{1}j\}}$ ,
$e_{1}^{\sim}$ $=$ $\frac{1}{\sqrt{1+3a^{2}}}\{\frac{}1-9a^{2}}{4ast_{\text{ }}(\frac{\partial}{\partial\theta}+(t^{2},-S^{\mathit{2}})qi)+\frac{1-3\mathit{0}_{!}^{2}}{2a}.\cdot qj\}$ ,
$\text{ }\tilde{e}_{1}$ $=$ $- \frac{1}{\sqrt{1+3a^{2}}}qk$ .
$\psi_{1}$
$\psi_{1*}(\xi_{1})$ $=$ $-(\tau(\theta)i\overline{q})_{\hat{\mathrm{c}}}(=-]\nu_{1})$ ,
$\mathrm{t}\int)1*(\xi 2)$ $=$ $\frac{-1}{\sqrt{1+^{\zeta}3a^{2}}}\{-3ab . qk\overline{q}+(1-3a)2(\tau(\theta)j\overline{q})_{6}\}(=-\text{ }\nu_{2})$ ,
$\psi_{1*}(\tilde{e}_{1})$ $=$ $\frac{1}{\sqrt{1+3a^{2}}}\{(3a^{2}-1)\cdot qk\overline{q}-3ab(_{\mathcal{T}}(\theta)j\overline{q}\mathrm{I}\epsilon\}(=\text{ _{}\nu_{1}}\cross\text{ }\nu_{2})$ ,
$.J?\mathit{1})1*(\mathrm{e}^{\sim}1)$ $=$ $\frac{1}{\sqrt{1+3a^{2}}}\{2a\cdot qj\overline{q}-b(\mathcal{T}(\theta)k\overline{q})\epsilon\}$ .
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